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ANNIOMIHIN Y BOOAAX M. YEPHIBLI"

Pyaerko C. C., AHAprok B.I.
YepHiBeLbknin HaLioHanbHU yHiBEpCUTET, M. YepHiBLi

[IpOBEAEH KOMITIEKCHBIV MOHUTODUHI COAEDKAHNS AJIIOMUHNS B Pa3/INYHBIX TUIAX BO4 I. YEPHOBLIbI. YCTaHOB/IEH TaKow
CHIDKAIOLYMIICS DEUITUHI 10 CDEAHEMY COAEDKAHMIO STOMO S/IEMEHTA B UCCIEAYEMbIX Bogax: peyHas (0,927 mr/n) > Ko-
snogesHas (0,281 mr / 1) > BogorposogHas (0,216 mr / 11). BbiSICHEHO, YTO caMbivi 6O/IbLIOH BK/IG/ B 3arPS3HEHNE peY-
HOU BOABI I. YepHOBLIbI AJIIOMUHNEM OCYLLECTBSIOT aBapmitble copocskl MKIT «YepHoBLIbIBOJOKaHaN». CaMOE BbICOKOE
cpesrHee CoaepKanme ANIlOMUHNS B KOJTOAE3HOH BOAE 3auKcUpoBarHo B CaAropckoM @u3NKo-reorpagm4eckom parioHe,
rAe OTMEYaeTCs M0BbILIEHHAS €CTECTBEHHAS KUC/IOTHOCTH 104B. Ka4ecTBO BOAOINPOBOAHOM BOAbI B rOPOAE 10 CPaBHe-
HUIO C PEYHOU U KOJIOAE3HOV, COOTBETCTBYET IIPEAE/IbHO-LOMYCTUMON KOHLEHTPALMM, WM HE3HAYUTEIbHO IIPEBLILLAET
ee.

KnioueBble crnoBa: cogepxaHue AnoMUHNA, pedHas Boda, KornoaesHasa Bofa, BoAonpoBoAHas BoAa, NpeBbilleHne npe-
[AenbHO-A0MNYCTUMOWN KOHLIeHTpaLUN.

Poboma eukoHysanacb 8 pamkax 0epxbrodxemHoi memu Kaghedpu ekonoeii ma biomoHimopuHay YHY «ModerntogaHHs aHmporo-
2EeHHO020 81Uy Ha cripskeHicmpb b6io2eoxiMiYHUX Kpy200bieie ma npo2Ho3ysaHHs Hacniokie ix ekocucmeMHoi po3banaHcogaHocmi» Ne

OepxasHoi peecmpauii: 0113U003248.

Bctyn

Ha Tni gocuTb akTMBHOMO BUBYEHHS BIiTYU3HAHUMU
eKonoraMmu Takux MOMTaHTIB SK HITpaTW, BaXkki MeTanu
Ta pafioHykniau, ouiHka AntoMmiHilo NOCTYnoBO Bunana 3
KOHTEKCTY iXHiX gocnigxeHb. HanesHe, OCHOBHOI Npuyn-
Hol Uboro 6yno Te, WO 3akUc a3oTy, HeobxiaHa Ans Bu-
3HAYEHHs! LUbOro erneMeHTy aToMHo-abcopbuinHMM meTo-
aom, noctaHoBoto KMY Big 25.03.2009 p. Ne333 6yna
BiAHeCeHa A0 peyvoBuH-npekypcopis [6]. Mix Tum, Anto-
MiHIN — Ue enemMeHT NigBULLEHWUA piBEHb AKOro Yy BO4j
MOXXe MaTW sIKk aHTPOMOreHHe, TaK i NPUPOOHE NMOXOMKEH-
HA [8, 9]. Tak, BpaxoByH4M BUCOKUIA pIBEHb PYXOMUX
dopm AntomiHito B rpyHTax Kapnat Ta lNMpukapnatTsa, |1
Hasapenko [5] Ta C.C. PygeHko [7] 3anponoHyBanu Ha-
BiTb BUAINMWUTU TYT antoMiHieBy GioreoxiMiyHy npoBiHLitO.
AKTyanbHICTb KOHTPOSO piBHA AIOMIHIO Yy AOBKiNNi 3y-
MOBIIEHa TUM, LLO LieW eNeMeHT HanexuTb o 4-ro knacy
TOKCMYHOCTI. He BMNagkoBo, AMPEKTNBOK €BPONenCchbKo-
ro Cotosy 98/98/€C AniomiHin ©Oyno BigHeceHO [0
060B’sI3KOBMX 41151 KOHTPOMK MNapameTpiB NUTHOI BoAawu
[3]. 3 nigByweHnm BMiCTOM AnMOMIHIlO B OpraHiami noau-
HW NOB’sI3YH0Tb PO3BUTOK TaKMX 3aXBOPIOBaHb sk XBOpoba
Anburenmepa, anwoMiHieBa AdianisHa eHuedbanonarig,
HefianisHa eHuecdbanonaTia ManeHbKUn giTen, nepitoHe-
anbHWA  anwMiHO3, HATPOreHHa arntoMiHieBa OCTeo-
ancTpodisi, nereHeBuIn antoMiHO3, aCTMOIAHUIA antoMiHO3
Ta iH. [7].

MeTa pocnigXeHHs - BU3HAYMTU BMICT AMOMIHIiIO Y
PiYKOBIN, KPMHUYHIA Ta BOOOMNPOBIAHIM BOAi M. YepHiBLi
Ta 3’sicyBaTy BNMB Ha HbOTO NPUPOOHMX i aHTPOMOreH-
HUX YMHHWKIB.

Marepianu i MeToaun gocnig>keHHsA

BusHayeHHa AnOMiHIl0O B MOBEPXHEBUX, NiA3EMHUX
BOJax Ta BOAOMPOBIAHIN BoAi M. YepHiBui 3aivicHioBanm

POTOKONOPUMETPUHHO 3 BUKOPUCTAHHAM  antoMiHOHY
[10]. Ons nigcvneHHs edekTUBHOCTI Liel meToaunku Gyno
3anpornoHoBaHo psg moaudikaui. 3okpema, ans crabi-
nisauii 3Ha4YeHb OMTUYHOI F'YCTMHWU OOCHIOKYBaHUX 3pas-
KiB, pekomeHgoBaHo 3actocoByBaTh 20%-HWN PO3YMH
ackopbiHoBoi kucnotn, a He 0,2%-Huin, K 3a3HayYeHo Yy
MeToaumui. [insa 3B’A3yBaHHsS XMOpY Y BOAONPOBIAHIN BOAj
pekoMeHOOoBaHO JoAaBaTu ekBiBaneHTHy kKinbkicTb (0,005
MOInb/AM™) Po34MHY TiocynbdaTy HaTpilo.

PesynbtaTn gocnigxeHnb Ta ix 06roBopeHHs

Bigomo, Wo skicTb noBepxHeBUX BOA Y MICTi 3a3Hae
TpaHcdopmadii nig BNIMBOM CTIYHMX BOA NiAMNPUEMCTB.
TomMy pocnigpkeHHa BMICTY AIOMIHIO Y PiYKOBIA BOAI M.
UepHiBUi 34iNCHIOBaNu 3 ypaxyBaHHSM aHTPOMOreHHoro
HaBaHTaXeHHs1. [1ns uboro cTaHuii MOHITOpUHry obupanu
BULLEe (KOHTPOMb) Ta Hwxye (gocnig) po3mileHHsa nign-
premcTB, ski B ocTaHHi 10 pokiB He NpUNUHANK CBOI BK-
pobHUYOI AisinbHOCTI.

PesynbTatn gocnigXeHHs BMICTY AOMIHIO y pivko-
Bill BOAI M. YepHiBuUi npeacTaBneHi B Tabnuui 1.

B ycix To4ykax MOHITOpMHry BMICT AmOMIHiO Yy Boai
nepeBuLLYyErpaHUYHO [oNycTMMy KoHueHTpaupito (IFOK)
(0,5 mr/n), BusHavyeHy HopmaTtusoM [depxCanlliHy Ne383
ONs BoA4 KOMYyHarnbHO-No6GyTOBOro npusHaveHHs [1].

Y 4-x i3 9-T1 gocnigXeHuX TOYOK MOHITOPUHTY BMICT
AniomiHilo y gocnigHux npobax AOCTOBIPHO NepeBULLYE
BMICT Yy KOHTPOmnbHMX. [py LbOMY ABi 3 LUX TOYOK Npuy-
poyeHi oo asapinHoro cknay OKI «YepHiBuiBogokaHany,
AKUA SIK BiQOMO, 3AINCHIOE OYUCTKY MUTHOI BOAMW Y MICTi
cynbgaTtom AnoMiHilo. Y nonepeaHix Hawmnx nyénikauisix
6yno saceigyeHo HebesneyHiCTb BOA came uuX AinsHOK
0N TeCTOBUX opraHiamis [12].

" LuTyBaHHs pu atectauli Kaapis: Pydenko C. C., AHOptok B.I". Aritomiriti Y eo0ax m. YepHisui // Tpobriemu exosiorii i megmnumym. —
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Tabnuusi 1

Bmicm Antominito (me/r1) y 80di manux pidok m. YepHisyi, 8idibpaHiti suwie (KoHmMpPorsb) i Hux4e (8ocrid)
PO3MIUeHHsT npoMuciosux ob’ekmie (n=4)

Ne n/n CTaHLjii MOHITOPUHTY KoHTponb Hocnig
1. p. MonbHWLSA — aBTO3anpaBHW KOMMeKe (Byn. BuHHWYeHKa) 0,57540,045 0,605+0,047
2. p. MonbHuusa — BAT «LlerenbHuii 3aBoa Ne 3» (Byn. Kapmentoka) 0,875+0,064 1,085+0,076
3. p. MonbHuus — OKI «YepHiBuiBogokaHan» (aBapinHui ckua) ( Byn. Pycbka) 0,605+0,048 1,860+0,152*
4. p. MonbHuusa — geno (Byn. binopycbka) 0,590+0,039 0,620+0,041
5. p. Koposis — MpugHicTpsaHcbKa cTaHuis cagiBHuuTea (Byn. AbnyHiBcbka) 0,930+0,081 1,860+0,153*
6. p. Koposis — aBTosanpaBl—_QM KoMnrekc 0,690£0,052 0,9100,079
(Byn. YepeoHoapmilicbka)
7. p. Knokyuka — OKIT «YepHiBuiBogokaHany (aBapiviHui ckug) (Byn. Mactenno) 0,605+0,049 1,395+0,091*
8. p. Wy6paHeup — MTK «KanuHiBcbkuit puHok» (Byn. KanuHiscbka) 0,590+0,041 0,725+0,048
9. p-Mpyr —c. bina 0,525+0,032 1,550+0,138*
(Byn. MockoBcbkoi onimniagwm)

lMpumimka.* - HasisHicmb A0cmMOoBIPHOI pi3HUUi 8 J0CTIOHOMY 8apiaHMi 8iIOHOCHO KOHMPOJIbHO20 npu P<0,05.

Cnig 3a3HaunTv, WO Ha Buxodi 3 M. YepHiBUi pivka
MpyT HacuuyeTbcs AnNOMiIHIEM BTPWUYI NOPIBHSHO 3 MOro
KOHLIeHTpaLieto Ha Bxoai. Akwo Ha BxoAi B micTto p. MNpyT
MICTUTb KOHUEHTpauito AniomiHito, wo nuwe Ha 5% ne-
pesuwye OK, To Ha BUxoAai — Ha 67,7%.

Tabnuus 2 BigoOpaxkae cepefHii BMICT ANIOMIHIO y
Boai p. MNpyT Ta Moro gonnueieB y Mexax M. YepHisui Ta

piBeHb nepeBuweHHs HuM TOK. OgepxaHni pesynbrtatu
3acBiguyloTb nepesueHHs OK AntomiHito y BCiX piykax
M. YepHiBui. MNMpu UbOMy piBeHb MNepeBuULLEHHS KOnuBa-
€Tbcst B Mexax Big 1,37 go 2,15. Hanbinbwwuin cepeaHin
BMIiCT AniomiHito BusiBneHo y Bogi p. Koposis, Han-
MeHLWun — y BoAi p. LLybpaHeup.

Tabnuus 2

CepedHiti emicm AnromiHito y 800i Manux pidok M. YepHieui ma pieeHb nepesuweHHs K (0,5 me/n ) (n=4)

Ne n/n Ha3sBa pivku BMicT AnitomiHito, mMr/n PiBeHb nepesuerHs NOKa
1. p. MonbHuus 0,851 + 0,063 1,68 FOK
2. p. Koposgis 1,098 + 0,074 2,15 70K
3. p. Knokyuka 1,000 £ 0,071 21gK
4. p. LLlybpaHeLp 0,658 + 0,045 1,37 TOK
5. p. Mpyt 1,037 £ 0, 069 2,07 IoK

BmicT AniomiHito y KpMHUYHIA BoAi M. YepHiBUi BU3Ha-
Yanu 3 NpuB’A3kol0 A0 isnko-reorpadivHnX pavioHiB.
HamBuwwin cepegHin Bmict Antominito 3agikcoBaHo B Ca-
aripcbkoMy  oisuko-reorpacdiyHoMy panoHi, Oe piBeHb
nepesuwieHHs MOK nuTtHOI Bogwn (0,2 Mr/n) cTaHOBUTH
1,91 (Tabn. 3). Y nepeBaxHiNn BiNbLIOCTI iHWMX i3nNKO-
reorpagiyHnX panoHiB MiCTa cepeHin BMICT AMOMIiHilO B
KPUHUYHIA BOAI TaKOX B Ti YW iHWIA Mipi nepesuLlye
raK, nuwe B KanivyaHcekomy (CxiagHOMY) panoHi, KOHLEH-

Tpauisi AnOMiHIl0 B KpUHUYHIN BOAi HE BUXOAUTb 3a MeXi
[OK. BuaBneHi Hamu BigMiHHOCTI y BMICTi AntomiHilo B
KPVHUWYHIA BOAi MO pamoHax MiCTa MOXHa MOSACHUTK cne-
umndikoro rpyHTiB. 3rigHO KapTW rpyHTIB M. YepHiBUi, po3-
pobneHoi B.M. Tyuynskom [4], nepeBaxHa OinbLlicTb
rpyHTiB Cagripcbkoro parioHy (CBiTrno-cipi Ta gepHOBO-
nig30Mm1CTi) XapakTepu3yeTbCcsa crabo KMUCIOo peakuieto,
WO i 3yMOBMOE nNiABULWEHUA piBEHb PYXOMUX GOpPM
AnIOMIHIO B KDUHWYHIN BOA,.

Tabnuusi 3

CepedHiti emicm AmomiHito y KpuHUYHIl 800i ghisuko-2eoepachidHuUX palioHie M. HepHisui ma pieeHb nepesuwieHHs IOK (0,2 me/n) (n=4)

Ne n/n Ha3sBa gizuko-reorpadivyHoro pamony BMicT AntomiHito, mMr/n PiBeHb nepeBuweHHs OK
1 Cagripcbkuii 0,382 + 0,023 1,91 K
2 MpuueumnHebkni (Powwa) 0,230 + 0,013 1,15 70K
3 LleHTpanbHOMICbKUIA 0,291 + 0,019 1,46 'OK
4 KanivyaHcbkun (CxigHui) 0,175+ 0,013 0,88 'K
5 PoratuHcekui (MiBaeHHUIA) 0,324 + 0,021 1,62 MAK

3a 10.®.llleBuykom cTaH BOAOMPOBIgHMX TPYO MoOxe
34iMcHIOBaTK BNNMB Ha SIKICTb BoAOMpoOBigHOT BoAn. 30k-
pema, UMM aBTOPOM JOBEAEHO, WO AaHWUI aKTop Bhu-
Ba€ Ha KOHLUeHTpauito 3aniza y nutHin Boai M. YepHiBui
[11]. Tomy Byno uikaBo MOPIBHATU BMICT ArOMIHitO y BO-
JONpOoBIgHIA BOAI Pi3HUX i3nKo-reorpadivyHUX pamnoHiB
M. YepHiBui, AKi Bigpi3HAOTLCS 32 TEPMIHOM (DYHKLIOHY-
BaHHSA BOOOMNPOBIAHOT Mepexi. [JOCTOBipHUX BiAMIHHOC-
Ten Mix isuko-reorpadivyHMMn panoHamu M. YepHiBui y
BMicCTi AntoMiHilo y BOOOMPOBIAHIN BoAi BUSIBNEHO He Oy-
no. MNpu ubomy nepesuwleHHs NOK xova i mano micue y
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BCiX panoHax, ane 6yno HEBUCOKMM i 3anexHo Bif paWio-
Hy nepebyBano Ha pieHi Big 1,03 go 1,11 (Tabn. 4).

Omxe, Takni YMHHUK SIK CTaH BOLOMNPOBIAHMX TPyO He
30iMCHIOE CYTTEBOrO BMSIMBY HA KOHLEHTpauito AntoMiHio
y BOAOMpPOBIAHIN Boai M. YepHiBui. A obpobka Bogmu cy-
nbatoM AnOMIHIO, SK KOaryngHToM, He CrpUYUHAE
3HauyHoro nepesuweHHs [OK. OyeBMOHO, Ha OYMCHIN
craHuii KM «YepHiBuiBogokaHan» KoarynsiHT ocigae,
3'€QHYy4MCh 3 iHWMMK cronykamu. HaTomicTb, sik Byno
nokasaHo BWLLEe, aBapiViHi CKMAM BoAOKaHany y pivkoBy
BOAY NpW3BOAATb 4O NiABULLEHHS Y Hilt AMNOMIHItO.
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Tabnuusi 4

CepedHiti emicm AntomiHito y 6000rposidHiti 800i ¢hisuko-eeoepaghiyHux patioHige M. YepHisui

ma pigeHb nepesuwieHHs K (0,2 ma/n) (n=4)

Ne n/n Ha3sBa gizuko-reorpadivyHoro pamony BMicT AntomiHito, mMr/n PiBeHb nepesuweHHsa MOK
1 Cagripcbkuii 0,214 £ 0,012 1,07 IrOK
2 MpuueumnHebkni (Powwa) 0,221+ 0,014 1,10 K
3 LleHTpanbHOMICbKUIA 0,216 + 0,013 1,08 'K
4 KanivyaHcbkui (CxigHui) 0,207 £ 0,011 1,03 IOK
5 PoratuHcekui (MiBaeHHWIA) 0,222 + 0,017 1,11 7AK
BucHoBku Nitepatypa

1. BcTaHOBNEHO Takui cnagHUii peUTUHr 3a cepeHimM
BMIiCTOM AMIOMIiHil0 y AOCNigXyBaHWX Bogax M. YepHiBui:
piukoBa Boga (0,927 mr/n) > kpuHmdHa Boga (0,281 mr/n)
>BogonposigHa Boga (0,216 mr/n). Hanbinbwmnin posmax
3HayeHb BMicTy Antominito (0,394 mr/n) 3apeecTpoBaHO
ans piykosoi Bogu, dewo meHwin (0,303 mr/n) — ans
KpUHWYHOT Ta HanmeHwun (0,067 mr/n) — ans Bogonposi-
[HOI.

2. MNokasaHo, Wo Ha Buxodi 3 M. YepHisui p. MNpyT Ha-
cu4yeTbCca ANOMIHIEM BTPUYi MOPIBHAHO 3 MO0 KOHLEHT-
pauieto Ha Bxogai. Y Mexax micta BUSIBMIEHO NepeBuLLeH-
Ha [OK AntomiHito y Bogi ycix gonnueis p. pyT. Mpu
LboMy piBeHb nepesuleHHs K konueBaeTbca B mexax
Big 1,37 po 2,15. Hanbinbwuin cepegHin BMicT AntoMiHito
BusBneHo y soAi p. Koposisi (1,077 mr/n), HaMeHLWnn — y
Bogi p. LLybpaHeup (0,683 mr/n). BcTaHOBMEHO, WO Hait-
GinbLUMIA BHECOK Y 3abpyaQHEHHS BOAW PivoK M. YepHiBui
AntomiHiem 3gincHioTb aBapivHi cknan OKIT «YepHiBui-
BOZOKaHan».

3. 3’acoBaHo, Lo B ycix (ismko-reorpadivyHmx paro-
Hax M. YepHiBui (3a BMHATKOM KaniyaHcbKoro) cepegHin
BMICT AnOMiHil0 B KpuHMYHIN BoAi nepesuwye OK. MNpu
LbOMY JoBeAeHa BiAMIHHICTb Y KOHUEeHTpaUii AntoMiHito B
KPUHWUYHIA BOAI MiXK pisHMMK parioHamu. Hamsuwunm ce-
penHin BMIiCcT AntoMiHito 3acpikcoBaHo B Cagripcbkomy
pisnko-reorpacivyHOMy paroHi, Ae piBeHb NepeBULLEHHS
FOK AntomiHito y KpMHUYHIN Bogi ctaHoBuTh 1,91. O6rpy-
HTOBAHO NMPUYETHICTb NPUPOAHOI KUCMOTHOCTI IPYHTIB A0
3acpikcoBaHoOi BiAMIHHOCTI.

4. MNoka3zaHo, Lo CTaH BOAONPOBIAHUX TPYD Ta o4mcT-
Ka Boau cynbdaTtoM AMIOMiHit0 He 3AINCHIOTL CYTTEBOrO
BMAMBY Ha KOHLUEHTpauilo ANOMiHil0O Yy BOAOMNPOBIAHIN
Bo4i M. YepHiBui. AkicTb BOAONPOBIAHOT BOAM Y MICTi, No-
PIBHSHO 3 PIYKOBOK Ta KPUHMYHOLD, Bignosigae MOK, abo
HE3HaYHO NEPEBULLYE .

MepcnexkTBU NnoganbLINX AOCHiMKEHDb

Y nopanbluomMy asTOpWU NNaHylOTb AOCHIAWTA B3ae-
MO3B’A30K Mi>X piBHEM AMIOMIHit0 Ta Poccopy B PiYKOBIN i
KPWHUWYHIA BoAi MicTa, OCKiNbK1 € BiQOMOCTI NpO aHTaro-
Hi3M MK LMW eneMeHTamu.
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English version: ALUMINUM IN CHERNIVTSI WATERS"

Rudenko S.S., Andriuk V.G.
Chernivtsi National University, Chernivtsi

Objective of the research is to quantify the content of Aluminum in river, spring and tap water in Chernivtsi and to de-
termine the influence of environmental and anthropogenic factors on it. Quantifying Aluminum in river, spring and tap
waters in Chernivtsi was conducted through photocolorimetric analyses using aurintricarboxylic acid. Several modifica-
tions were introduced to increase the effectiveness of these methods. In particular, 20% solution of ascorbic acid Is rec-
ommended for usage to stabilize the optical density value of examined samples (instead of 0,2% solution). It is advisa-
ble to add equivalent quantity (0,005 mole/decimetre®) of the sodium thiosulfate solution to fix chlorine in tap water. It
has been already determined, that quality of surface waters is being transformed by the influence of industrial sewage.
Therefore, the monitoring of Aluminum contents in river waters of Chernivtsi was conducted taking into account anthro-
pogenic stress. In order to conduct this monitoring, test points were chosen above (control) and below (research) indus-
trial facilities, which have not stopped their production activities in the last decade. The content of Aluminum in river wa-
ters among all test points was higher than maximum allowable concentration (MAC, 0,5 mg/l) set by the State sanitary
rules and norms Standard #383 for communal-general purposes waters. It was determined that the State Utility Compa-
ny Chernivtsi —Vodokanal’s emergency discharges are the greatest source of river waters Aluminum pollution. It should
be mentioned, that at the exit from Chernivitsi the river Prut contains thrice as much Aluminum as it contains at the en-
trance. The concentration of Aluminum at the entrance to Chernivtsi is 5% higher than MAC, and at the exit it exceeds
MAC by 67,7%. The highest average content of Aluminum in spring water was found in Sadhora physiographic region,
which has high natural acidity of the soils. In comparison to river and spring waters, the quality of tap water in the city
matches MAC or exceeds it by minimal value. We have created a descending rating according to the average content of
this element in examined waters: river water (0,927 mg/l) > spring water (0,281 mg/l) > tap water (0,216 mg/l).

Key words: Aluminum content, river water, spring water, tap water, MAC excess.

While such pollutants as nitrates, heavy metals and analyses using aurintricarboxylic acid [ 10 ]. Several
radionuclides are actively studied by Ukrainian ecol- modifications were introduced to increase the effective-
ogists, the Aluminum estimation has not been included ness of these methods. In particular, 20% solution of
into their researches. The main reason for this must be ascorbic acid is recommended for usage to stabilize the
the fact that nitrous oxide, needed to estimate this ele- optical density value of examined samples (instead of
ment using atomic absorption method, was labeled as a 0,2% solution). It is advisable to add equivalent quantity
precursor substance by Ukrainian Cabinet of Ministers (0,005 mole/decimetre3) of the sodium thiosulfate solution
(Government) enactment #333 from 25.03.2009 [ 6 ]. to fix chlorine in tap water.

Meanwhile Aluminum is an element increased level of

which in water may have both anthropogenic and natural Results of the research and their discussion

origin [ 8, 9 ]. Thus, taking into consideration the high It has been already determined, that quality of surface
level of Aluminum’s moving types found in soils of Carpa- waters is being transformed by the influence of industrial
thians and Prykarpattia, I.I. Nazarenko [ 5 ] and S.S. sewage. Therefore, the monitoring of Aluminum contents
Rudenko [ 7 ] offered to insulate aluminum biogeochemi- in river waters of Chernivtsi was conducted taking into
cal province here. The Aluminum level control topicality is account anthropogenic stress. In order to conduct this
determined by the toxicity of Aluminum (element belongs monitoring test points were chosen above (control) and
to the 4" toxicity class). For a reason European Union below (research) industrial facilities, which have not
Directive 98/98/EU labels Aluminum a mandatory control stopped their production activities in the last decade.
parameter for drinking water [ 3 ]. Development of such The results of the monitoring of Aluminum contents in
deceases as Alzheimers disease, aluminum dialysis river waters of Chernivtsi are shown in Table 1.
encephalopathy, nondialysis encephalopathy of young The content of Aluminum in water taken from all test
children, peritoneal aluminosis, iatrogenic aluminum points exceeds maximum allowable concentration (MAC,
osteodystrophia, pulmonary aluminosis, asthma-like 0,5 mg/l) set by the State sanitary rules and norms
aluminosis, etc. is directly connected to the heightened Standard #383 for communal-general purposes waters [
level of Aluminum in human body [ 7 ]. 11

The study was conducted at the ecology and The contents of Aluminum in research samples is re-
biomonitoring department of Chernivtsi National Universi- liably higher than its content in control samples in 4 out of
ty within the state funded topic “Modeling of the anthro- ten 9 studied samples taken from test points. In addition
pogenic impact on the conjunction of biogeochemical cy- to this two test points are directly connected to emergen-
cles and forecasting implications of its ecosystemic cy discharge of a State Utility Company «Chernivtsi —
disbalance” # of state registration: 0113U003248. Vodokanal», which performs drinking water treating with

To quantify the content of Aluminum in river, spring aluminum sulfate in Chernivtsi. Life hazard for test organ-
and tap water in Chernivtsi and to determine the influ- isms, which exists in these river sections, has been prov-
ence of environmental and anthropogenic factors on it. en in our previous publications [ 12 ].

Materials and methods of the research

Quantifying Aluminum in river, spring and tap waters
in Chernivtsi was conducted through photocolorimetric

* To cite this English version: Rudenko S.S., Andriuk V.G.. Aluminum in Chernivtsi waters / / Problemy ekologii ta medytsyny. - 2013. -
Vol 17, NO 3-4. - P. 47 -49,
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Table 1.

Aluminum contents (mg/l) in waters of small rivers of Chernivtsi extracted from the test points located above (control) and below

(research) industrial facilities (p=4)

Ne Test points Control Research
1. river Molnytsia — gas station (Vynnychenko str.) 0,575+0,045 0,605+0,047
2. river Molnytsia — open-end company «Tsegelnyy zavod (Brickworks) Ne 3» (Karmeliuk str.) 0,875+0,064 1,085+0,076
3 river Molnytsia —State Utility Company «Chernivtsi — Vodokanal» (emergency dis- 0.605+0.048 1 860+0 152*
charge) (Ruska str.) ’ ’ ’ ’
4. river Molnytsia —depot (Biloruska str.) 0,590+0,039 0,620+0,041
5. river Koroviia — Prydnistrianska gardening station (Yablunivska str.) 0,930+0,081 1,860+0,153*
river Koroviia — gas station
6. (Chervonoarmigiska str.) 0,690+0,052 0,910+0,079
- « - » - %
7. river Klokuchka — State Utility Cc)gamrgg?{eérgglrlgl\éttsr-l) Vodokanal» (emergency dis: 0.605+0,049 1,395+0,091
8. river Shubranets — city commercial complex «Kalynivskyi market» (Kalynivska str.) 0,590+0,041 0,725+0,048
9. river Prut — village Bila 0,525:0,032 | 1,550+0,138*
(Moscow Olympics str.) ’ ’ ’ ’

Footnote:* - existence of reliable difference between research index and control index when p<0,05.

It should be mentioned, that at the exit from
Chernivtsi the river Prut contains trice as much Aluminum
as it contains at the entrance. The concentration of Alu-
minum at the entrance to Chernivtsi is 5% higher than
MAC, and at the exit it exceeds MAC by 67,7%.

Table 2 shows average contents of Aluminum in wa-
ters of the river Prut and its tributaries within Chernivtsi

and the MAC exceedence levels. Obtained results show
that Aluminum content exceeds MAC in all Chernivtsi riv-
ers. Hereby, it exceeds MAC by the range from 1.37 to
2.15. The highest average content of Aluminum was
found in the waters of the river Korovia, the lowest — in
the waters of the river Shubranets.

Table 2

Average content of Aluminum in waters of small rivers in Chernivtsi and MAC exceedence levels (0,5 mg/l) (n=4).

Ne Name of the river Content of Aluminum, mg/I MAC exceedence level
1. river Molnytsia 0,851 £ 0,063 1,68 MAC

2. river Korovia 1,098 £ 0,074 2,15 MAC

3. river Klokuchka 1,000 £ 0,071 2 MAC

4, river Shubranets 0,658 + 0,045 1,37 MAC

5. river Prut 1,037 £ 0, 069 2,07 MAC

The content of Aluminum in Chernivtsi spring waters
was quantified within different physiographic regions. The
highest average content of Aluminum was found in Sadhora
physiographic region, where it exceeds MAC for drinking
water (0,2 mg/l) and reaches the level of 1,91 (table 3). The
average content of Aluminum in spring waters exceeds
MAC by some level in the majority of physiographic regions.
The concentration of Aluminum in spring waters was not

higher than MAC only in Kalichanka (East) region. Different
content of Aluminum found in spring waters of different re-
gions can be explained through differences in soil composi-
tion. According to the map of soils created by V.M. Gutsuliak
[ 4 ], the majority of soils in Sadhora region (light-grey and
sod-podzol) can be characterized by faintly acid reaction.
This explains heightened quantity of Aluminum’s moving
types in spring waters.

Table 3

Average content of Aluminum in spring waters extracted from different physiographic regions of Chernivtsi

and MAC exceedence levels (0,2 mg/l) (n=4).

No Name of a physiographic region Content of Aluminum, mg/l. MAC exceedence level
1 Sadhora 0,382 + 0,023 1,91 MAC
2 Prycecyno (Rosha) 0,230 £ 0,013 1,15 MAC
3 City centre 0,291 £ 0,019 1,46 MAC
4 Kalichanka (East) 0,175+ 0,013 0,88 MAC
5 Rohatyn (South) 0,324 + 0,021 1,62 MAC

According to Y.F. Shevchuk the condition of water
pipes can affect the quality of tap water. In particular, this
author proved that this factor affects the concentration of
Iron in drinking water in Chernivtsi [ 11 ]. That is why it
was interesting to compare the contents of Aluminum in
tap water taken from physiographic regions of Chernivtsi,
which differ by the operating time of water supply sys-
tems. There were no reliable differences between tap wa-
ter taken from physiographic regions of Chernivtsi. The
results exceeded MAC in all regions, but they exceed it
insignificantly reaching levels from 1,03 to 1,11 (depend-
ing on the region) (table 4).

So, the condition of water pipes does not affect sub-
stantially the concentration of Aluminum in tap water in
Chernivtsi. And water treating with aluminum sulfate, as a
coagulant, does not cause substantial MAC exceedence.

Evidently the coagulant accumulates and aggregates
with other compounds at the water treatment plant of
State Utility Company «Chernivtsi — Vodokanal». On con-
trary, as it was already noted, emergency discharges of
«Chernivtsi — Vodokanal» to the river waters cause the
elevated concentration of Aluminum.

Table 4

Average content of Aluminum in tap water extracted from different physiographic regions in Chernivtsi

and MAC exceedence levels (0,2 mg/l) (n=4).

Ne n/n | Name of a physiographic region

| Content of Aluminum, mg/l. |

MAC exceedence level |
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1 Sadhora 0,214 £ 0,012 1,07 MAC
2 Prycecyno (Rosha) 0,221 £ 0,014 1,10 MAC
3 City centre 0,216 £ 0,013 1,08 MAC
4 Kalichanka (East) 0,207 £ 0,011 1,03 MAC
5 Rohatyn (South) 0,222 + 0,017 1,11 MAC

Conclusions

1. We have created a descending rating according to
the average content of this Aluminum in examined wa-
ters: river water (0,927 mg/l) > spring water (0,281 mg/l) >
tap water (0,216 mg/l). The biggest difference of Alumi-
num contents between samples (0,394 mg/l) was found
in samples taken from river water, it was smaller (0,303
mg/l) in spring water samples and it was the smallest
(0,067 mg/l) in tap water samples.

2. It was mentioned, that at the exit from Chernivtsi
the river Prut contains trice as much Aluminum as it con-
tains at the entrance. It was found that MAC of Aluminum
is exceeded in all river Prut’s tributaries within Chernivtsi.
Hereby, it exceeds MAC by the range from 1.37 points to
2.15 points. The highest average content of Aluminum
was found in the waters of river Korovia(1,077 mg/l), the
lowest — in the waters of river Shubranets (0,683 mgl/l). It
was determined that the State Communal Facility
“Chernivtsi —Vodokanal’'s” emergency discharges are the
greatest source of river waters Aluminum pollution.

3. It was determined, that the average content of
Aluminum in spring waters exceeds MAC by some level
in all of the physiographic regions of Chernivtsi (except
for Kalichanka region). The difference in concentration of
Aluminum in spring water taken from different regions
was also proven. The highest average content of Alumi-
num was found in Sadhora physiographic region, where it
exceeds MAC of Aluminum by 1,91 in spring water. Soil
acidity was proven to be connected with the found differ-
ence.

4. The study shows that condition of water pipes and
water treating by aluminum sulfate does not substantially
affect the concentration of Aluminum in tap water in
Chernivtsi. In comparison to river and spring waters, the
quality of tap water in the city matches MAC or exceeds it
by minimal value.
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